Specificity and generality of the involvement of catecholaminergic afferents in hypothalamic responses to immune insults.
Catecholamine-containing projections from the medulla have been implicated in the mediation of activational responses of the paraventricular nucleus of the hypothalamus (PVH) provoked by moderate doses of interleukin-1 (IL-1). To test the generality of this mechanism, rats bearing unilateral transections of aminergic projections were challenged with intravenous IL-1 (2 microg/kg), bacterial lipopolysaccharide (LPS; 0.1, 2.0, or 100 microg/kg), or saline and perfused 3 hours later; their brains were then prepared for quantitative analysis of Fos induction and relative levels of corticotropin-releasing factor (CRF) mRNA. LPS provoked a robust and dose-related increase in Fos expression within the PVH on the intact side of the brain at all doses tested; the response to IL-1 approximated that to the lowest LPS dose. On the lesioned side, Fos induction was significantly reduced at all dosage levels but was eliminated only at the lowest dosage. The percentage reduction was greatest (75%) in IL-1-challenged rats and was progressively less in animals treated with increasing LPS doses (67, 59, and 46%, respectively). Specificity of aminergic involvement was tested by using intra-PVH administration of the axonally transported catecholamine immunotoxin, antiDBH-saporin. This treatment abolished IL-1-induced elevations of Fos-ir and CRF mRNA in the PVH but left intact comparable responses to restraint stress. These data support a specific involvement of ascending catecholaminergic projections in mediating PVH responses to IL-1 and LPS. Residual Fos induction seen in lesioned animals in response to higher doses of LPS provides a basis for probing additional circuits that may be recruited in a hierarchical manner in response to more strenuous or complex immune insults.